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NONOCLONAL ANTIBODIES ATTACHED TO MICROSPHERES CONTAINING 
MRGNETIC CDMPOUNDS, "SE0 TO REMOVE NEUROBLASTOMA CELLS FROM 
BONE MARRON TAKEN FOR AUTOLOGOUS TRANSPLRNTATION.. 
J.T. Kemshea<, J. Uqelstad, A. Rembaum, F. Gibso", for the 
ICRF 0"colooy ~Gratory, The Institute of Child Health, 
Gulford Street, Londen WClN lEH, Enqland. 

rn stage 4 neuroblastoma (Evans' Classification). where 
cells can metastasise to bone marrow, the use of high dose 
chemotherapy, with autoloqaus marrow transplantation as a 
tberapeutic regime, carries the risk of reinfusinq untreated 
tumour cells to a patient. Usinq monoclonal antibodies 
chose" for thelr bindlnq to neuroblastoma and "ot "oma1 bene 
marrow, we have investigated different approaches to the sel- 
ective removal of tumour cel.ls from autograft marrow. To date 
the optimum system involves the use of polystyrene micro- 
spheres (211 dim.7 containlnq 27% wt/wt magnetite and coated 
with affinity purlfied qoat anti-mouse Xg. Beads coated with 
anti-mouse Iq wil1 bind to cells incubated with mouse mono- 
clonal antibodies directed aqainst cel1 surface antigens. 
When placed in a magnetic field cells binding beads are drawn 
to the side of the tube leavinq unlebelled cells in swpen- 
sion. To initially model the removal of Cumour from bene 
marrow, the human neuroblastoma cel1 line CHP 100 was added 
to different proportions of the letiaemic line Nalm-6 (ratios 
1:l to 1:lO). To account for the antigenic heteroqeneity 
obeerved in "euroblastoma a panel of monoclonal antibodies 
wee added to the mixture. Following washing, cells were 
lncubnted with qoat anti-mouse Ig coated beads end placed in 
a magnetx field. 97-99% of neuroblastoma cells could be 
removed from the suspension without non-specific trapping of 
Nalm-6. Similar results have been obtained titrating CHP 100 
cells into "ormal bene marrow. Our current experíments suq- 
qest the methodoloqy CM be scaled up to separate malignant 
cells from 5 x log nucleated bene marrov cells. 
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PURGING NEUROBLASTO~A (NB) CELLS FROM BONE MARROW (BH) 
L.Helson, B.Clarkson, A.La"Blebe", C.Helso", R.O'Reilly 
S.Gulati- 
Memorial Slaan-Keetering Cancer Center, New York, U.S.A. 

Various in vitro methods have been used to purge the BM 
of malignant cells remaining after systemic treatment. We 
investigated the effect of ó-hydroxydopamine (ó-OHDA) on 
neuroblastoma cells and normal BM. Five human NB cel1 lines 
were used. ó-OHDA at 20 ug/ml was found to be most effective 
and the effect was enhanced w$ch Ascorbic Acid (C) af 100 
ug/ml. In vitro incubatie" of ó-OHDA+C for o"e hoor was 100% 
cytotoxic at cel1 concentrations below 7 NE cellsfmm3; at 
7-12 NB cells/mm3 only 0-2X survived. At concentrations of 
20 ug/ml ó-OHDA and 100 ug/ml C there were no decreases ín 
CFU-C of various BM's tested (14 samoles) whíle concentra- 
tions of ó-OHDA greater than i0 ug/mi we;e toxic to BM CFU-C. 
ó-OHDA at 20 ug/ml does inhibit the BFU-e of BM, however, 
there is no correlacion of BFU-e inhibition and subsequent 
ability for BM engraftment. Two-fold augmentation of spe- 
cific NB cel1 kil1 in vitro by ó-OHDA-C plus 0.12 uglml 
Tropolone, a catechol orthomethyl transferase inhibitor was 
observed. 

Two patients with disseminated NB and residual BM invol- 
veme"t had their BM purged with ó-OHDA+C. The BM's were 
reinfused after high dose Melphalan, dlanhydrogalactitol and 
total body irradiation. Mild transient hypertensie" in ene 
patienc and diarrhea and mucositis in both patients were 
noted. Hematopoetic recovery and tumor regression were noted 
hut the follow-up is short at this tik and wil1 be discussed. 
In vitro purging of tumor cel15 has an important role in the 
iluccess of autologous stem cel1 transplancs for patients with 
disseminated neuroblastoma. 
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"IC". DOS,! CITOREDUCTIVC UCIMEN FoLL0W.D aV Amms 
ao~e HARROU T,UNSPLANTATIOW (A.S.M.1.) IN CNILDILLN NITN 
ACUTE LEUKSNU. 
E. plouvirr, P. liervC, 8. Tamayo, C. Behar, A. Noir. 
por rhe pcdiarrict hcmalolopy-o"comarz SCSANCDN 
FPANCE. 

We have treated two chlldren with acute lymphoblastir ieukemu 
(A.L.L.) in relapse or ,n second rem,ss!on, and three children 
with acute myelogenous feuktwa (A.M.L.) 1” complete v3n1551on 
(C.R.) with high do% cytoreductlve re~lme” followed by A.B.M.T. 
The T.A.C.C. regimen has been used ,n three chlldren \rith 4.M.L. 
,n remiss~on and ,n ene child wlth A.L.L. ,n serond relapse. Thc 
T.A.C.C. regmwn conslted of 6. Thquanme 000 mg/m2 daily 
by mouth on day 2 to 5, Cytosme-Arabmoslde 400 mgini2 dally 
I.V. on day 2 to 5, C.C.N.U. 400 mg/m2 by mouth on day 1 
and Cyclophosphamlde 50 mg/kg I.V. on day 2 to 5. The 4.8. 
M.T. $5 transfused ‘wo days after the last dose of Cyr lophosphd- 
mIde. 
For ene child with A.L.L. on relapse, this chemotherapy hd) 
falled to obtaln a complete rem~sslon. Two children uith A.M.L. 
grafted on flrst C.R., remain !n remlss~on for 16 months + and 
2 months < without any ma~ntenance treatment. One rhild grafted 
,n second C.R. of A.M.L. relapsed SIX months after A.R.‘vt.T., 
and he went mto third C.R. after high dose melphalan (H.D.M. 
200 mgim2) followed by bene marrow harvested two months 
before / artually he IS alive and wel1 ,n <‘.R. for live rrionth> 
aftcr the second A.R.M.T. 
For ene child %,th 4.L.L. in second C.R., we used Cy< lophos- 
phamlde (60 mgikgid. x 2 days) and T.R.I. (prays) follo\ied 
by A.0.bt.T. He remalns ,n C.R. for fifteen nionths . uithout 
.3”Y ma,nrenance treatment. 

24. 
THERAPY OF DISSEMINATED NEUROBLASTOMA WIT” INTENSIVE THERAPY 

AND AVTOLCGOUS STM CELL RESCUE. 5. Gulatl, L. "elson, A. 
Lanqleben, K. Jain, R. O'Reilly, C.. 8. añd 
8.Clarkso". Memorlal Sloa"-Ketterlngcer, ww 
York, N.Y. 10021, USA. 

Autoloqous stem cel1 transplantation (ASCT) usinq cryopre- 
served bene marrow (SM) can be used to clrcumvent the hemato- 
poletic toxlclty of high dose chenotherapy. 'Pa patients with 
extenslve neuroblastoma were manaqed with 4-6 courses of con- 
ventional chemotherapy (N4SE); the patients had residual 
disease hut the BM "as "ot invclved. The BM was then cryo- 
preservcd and patients were qlven high dose chemotherapy with 
melphala" (L-PX1) and dunhydrogalactltol (DAG) at a total 
dose of 180 mg/>l2 each over 3 days. Patients a1so ieceiver? 
local radiatlon therapy to bulky dlsease. The crynpreserved 
8:: ~3s reinfused 48 hrs later. Both patients had qood hem~v-- 
poietic recover:' wlthr" 17-28 days, end remal" diica,c frtic 
5 mor.t7s later. nio ether paticnts wlfh dlssemlnated neuro- 
blastsw and BYI ~nvolvement after conventlonal chemothera[) 
had thelr S?, wlthdraw" and purqed wlth &hydraxy-dopamlne 
(6-3YM) at >iJ sq/"l end ascofb~c actd (C) at 100 vq/mi for 
1 tr. vals comb1nation 15 know" to be a se1ective killer of 
netiroblastona cel1 Irnes, without causin9 a decrease 1" BM 
C'L-c actrvity. 00th patients then rccelved L-PAH+DA(; with 
total bC;l>, rrrauiation (450 rads,. Tdo days iater, cryo- 
Freserved, Fxged SM wlas reinfused, mild transient hyjertrrsn- 
(G-01!3A related) c,as noted. Re"=toFoletlc recovery and tumor 
response Wa5 "oted. The follow-up 1s foo short to ns>ejs long 
term benefit. The toxlclty of the abovs treatment includes 
"adlr sepsrs, mucosltls, end diarrhca. support,ve iaie 
lncludeb total parental ""uirio", a"lltl"tics and Irradiaeed 
blood products to _ore"ent graft "eïs"s host driease. we fee1 
that early 1"te"s1"e chemotherapy with ASCT rescuc hab a place 
1" therapy of dlsseminated neuroblastoma. 
Supporced 1" part by qrants awarded from the NI" 0-19117; 
CA-20194; Amerlcan Cancer Society ACS-CH-6L; Ann +,arli. O'Brian 
Neuroblastoma Fund and Wahlstrom Founda'lan. 
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AUTOLOGOUS BONE MARROU TRANSPLANTATION (ABW) IN THE THERAPV 
OF ADWANCED l#LIGNANT TLMRS OF CHILDREN AND ADOLESCENTS. 
C. Baumgartnerl, E.A. Blehe?, G Brun del Re3, U. Bucher3. 
R. Greiner2, A. Hirt4, P. Imbachl, A. Lüthyl, ff. Odavicl. 
H.P. Yagnerl.4. Dept of Pediatricsl, Clinic for Radiotherapyz 
6 Centra1 Mtology Laboratory 3, University Hospitals, Insel- 
spital. 3010 8ern 6 Institue for Clinical and Experimental 
Cancer ResearchO, University of Bern, Tiefenauspital, 
3004 Bern, Svitzerland. 


